Written in this form, -it is seen that the arithmetic mean of f(x + h), f(x -h) is compared with f(x). The problem con sidered in this thesis is that of studying the behavior of They have shown that this maximum modulus is less than or 4 equal to j. In Chapter III this bound has been slightly improved. When the generalized arithmetic mean is applied to this class the bound of ^ £ maxfp,qj +2} also estab lished in Chapter III.
In Chapter IV the main results of this thesis are given.
It is established that when the generalized arithmetic mean is applied to the second difference to form a class of generalized quasi-smooth functions, then every element of this class satisfies a Lipschitz condition. This result is then used to establish bounds on the modulus of continuity of generalized quasi-smooth functions, that is to say, func tions which satisfy 1.3.
II. DEFINITIONS AND PRELIMINARIES
A. The Modulus of Continuity Definition 2.1. Let f(x) be a function defined on a finite or infinite interval I. Then the modulus of continuity of f is defined by the equation
It is obvious from the definition that uD(f ,h) is a monotone function of h. That is to say, if h^< , then uû(f jh-j^) ^ u)(f ,h 2 ). The domain of definition of uXf ,h) is the interval 0 < h ^ L where L is the length of I and lim u?(f,h) = 0 if and only if f is uniformly continuous on h -f 0 I. In addition to these elementary properties of the modulus of continuity function we will also use the properties described by the following three lemmas (1).
Lemma P.l. uXf ,mh)^ m uXf,h), where m is a positive integer.
Proof: The validity of this inequality follows from the fact
By use of the triangle inequality we obtain Proof: Since f is strictly monotone, it follows that
Now suppose h 2 >h-^. Since u)(f ,h 2 )^ u>(f ,h^) we must show that equality cannot hold. Suppose u)(f,h 2 ) = uD(f,h^).
Then since f(x + h^) -f(x) is uniformly continuous, there
exists an x^ such that
This is a contradiction. Hence is said to be convex.
Definition 2.7. The generalized second difference of a func tion f, defined on the interval [a,bj , is defined to be
Since a convex function f satisfies A (f;x,h) ^ 0, we can use the generalized second difference to define a new type of convexity. 
It is understood that the domain of y includes the range of f.
In this section we will obtain a result concerning convex functions with respect to the weighted arithmetic mean. This result will be expanded to include any weighted mean.
It is easy to see that for continuous f, This inequality is equivalent to
By continuity of f, for each €>0, h can be made sufficiently Hence, by use of the triangle inequality, We will assume in this section that p ^ 2 . other words, we are using the non-symmetric mean. 
It is the purpose of this section to obtain a bound on the modulus of continuity of any f e L y(a,b)M under suitable restrictions upon Y. -qY[f(x 2 -h')) ^ (n -2) U)(T, Mh').
We can write this inequality in the form The author wishes to express his sincere appreciation for the inspiration and the helpful suggestions given him by Dr. H. P. Thielman during the preparation of this thesis and throughout the author's graduate studies.
